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1.
Abstract:
Highly pathogenic avian influenza (HPAI) virus H5N1 presents an incredible
threat to human and animal health throughout the planet. Little is known about the
prevalence of this virus in wild bird populations; however it is evident that the virus has
spread throughout most of Asia, Eastern Europe and North Africa through well
established migratory flyways. Although H5N1 was first detected in central China,
Vietnam has been hit the hardest by this virus, with nearly one hundred human cases to
date (World Health Organization, 2006) and one hundred twenty million dollars lost in
their poultry industry (Gov. of USA, 2005). Even though incidents of human and poultry
outbreaks in Vietnam have decreased significantly in recent months, it is likely that the
H5N1 virus is still present in the wild. Capturing and banding wild and migratory birds in
the Plain of Reeds of the Mekong Delta, Vietnam will allow viral samples to be collected
that can be tested for the presence of the H5N1 virus, thus increasing HPAI surveillance
in the country and potentially preventing or minimizing future outbreaks both in country
and along migration routes.
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Abbreviations and other Terms:
HPAI – Highly Pathogenic Avian Influenza
AI – Avian Influenza
TCNP – Tram Chim National Park
LSWR – Lang Sen Wetlands Reserve
GDP – Gross Domestic Product
MARD – Ministry of Agriculture and Rural Development (Vietnam)
MOH – Ministry of Health (Vietnam)
AIDE – Avian Influenza Disease Emergency (United Nations/FAO)
FAO – Food and Agiculture Association (United Nations)
US – United States
WHO – World Helath Organization

Migratory Flyway – established flight path in which wild birds migrate annually between
wintering grounds and nesting grounds
Anseriforme – Taxonomic order of birds, those with webbed feet (ducks, geese and
swans)
Passeriforme – Taxonomic order of birds, those with small feet designed for perching in
trees, song birds: sparrows, swallows, warblers, etc.
Galliforme – Taxonomic order of birds, gulls and terns. “sea gulls”
Waterfowl – Anseriforme species, ducks, geese, swans
Waterbirds- Birds that are usually found near water, and usually nest near or in wetlands
Landbirds – birds that usually do not enter the water, and nest in trees or on dry land
Passerines – Passeriforme species, song birds: sparrows, swallows, warblers, etc.
Songbird – small birds that perch and sing. “tweetie birds” “blue birds”
Shed – (as in “…can shed viruses…”) Releases viruses into the environment.
Cloaca – Opening in the rear of a bird where excrement, gametes, and eggs are released.
Cloacal swabbing – inserting swab into the cloaca to collect cells from the cloacal wall
Oral cavity / oropharyngeal swabbing – inserting swab into the mouth, and collecting
tissue samples from the back of the throat
Viral Transport Media (VTM) – gelatin like substance in which viruses can be stored
without damaging the virus itself.
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3.
Introduction:
3.1
Background:
In December of 2003, Vietnam announced the first of many cases to come of the
highly pathogenic avian influenza virus H5N1 confirmed in domestic poultry populations
and in humans. To date the virus has affected thirty-two different provinces and sixty
percent of the towns in Vietnam, infecting ninety-three people, forty-two of whom died
as a consequence (Ministry of Agriculture and Rural Development and Ministry Of
Health, 2006). Fifty-one million domestic birds have either died from H5N1 infection or
been culled to prevent the spread of the virus resulting in a net loss of one hundred
twenty million US dollars, or 0.5 percent of the national GDP (MARD and MOH 2006).
Vietnam was one of the first countries since China reported cases of HPAI H5N1
in captive ducks, geese and also wild gulls and herons in the Hong Kong Special
Administrative Region in 2002 where the virus resulted in wide scale die-offs in poultry
farms and in multiple human cases (Brown, Stallknecht, Beck, Suarez and Swayne,
2006). The highly pathogenic virus has spread since then throughout the entire Southeast
Asian region and into most of western and central Asia, eastern and central Europe, and
most recently into northern Africa. The World Health Organization views the HPAI virus
H5N1 as the number one danger to human health on the planet, and is in full preparation
for a wide scale pandemic situation (Food and Agriculture Organization, 2006).
According to an Avian Influenza Disease Emergency (AIDE) update of the United
Nation’s Food and Agriculture Organization, as of September 30, 2006 two hundred forty
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six people have been infected with the H5N1 virus in ten different counties, one hundred
thirty one of whom have died. Thousands of wild and domestic birds and mammals from
forty different countries have been found dead or sick, infected with the lethal virus.
Millions of domestic livestock have died of the virus or been culled to prevent its
possible spread. The World Bank estimates that a severe avian influenza pandemic could
cost the global economy between one and two trillion US dollars, estimating that as many
as seventy million people could die as a consequence of such a pandemic (FAO, 2006).
This level of concern is not without good reason; looking back to the Spanish flu
of 1918, or highly pathogenic avian influenza-A virus H1N1, between forty and fifty
million people died in a matter of two years as a result of the world wide pandemic
(Meijer, 2006). The global community is not willing to allow this type of crisis to occur
again. International collaboration is targeting every step of the battle against H5N1, from
containment and eradication, surveillance and early detection, human and animal
vaccinations, to outbreak prediction and pandemic preparation. The US government alone
has contributed over ninety one million dollars to the global effort, in hope that by
improving the detection, containment and eradication of the virus overseas, the spread of
HPAI into North America may be prevented (Johanns, 2006).
Significant data indicates that the H5N1 virus has spread throughout Eurasia and
Africa by means of wild bird migrations, and the US fears that in a matter of time the
virus will find its way to North America following migratory flyways. As birds, in
particular Anseriformes and Galliformes, are the natural reservoirs for AI viruses in the
wild (Brown et al., 2006), it is only logical that wild birds be tested for H5N1, not just
domesticated poultry and humans. Yet in Vietnam there has not been any real effort to
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include wild bird testing into the HPAI surveillance efforts. Although commended for its
effort in eradicating the virus in the public health and animal health sectors, the
Vietnamese government has not yet sought an answer to the question “Do our wild birds
carry H5N1?”
A great number of the Passeriformes in southern Vietnam migrate long distances,
spending the summer months nesting in the northern climates of Alaska, Siberia, and
Scandinavia. Many more perform shorter migrations that may only go a few hundred
kilometers between winter and summer areas. Some songbirds migrate in elliptical
patterns, which can circulate infectious diseases throughout broad ranges (Reed, Meece,
Henkel and Shukla 2003). No matter which type of movement they follow, they can cross
international boundaries and have the ability to bring HPAI viruses into and out of the
country.
Of particular concern are waterfowl species, primarily ducks, which can carry and
shed AI viruses asymptomatically and are historically attributed to most AI movements
(Brown et al., 2006). Waterfowl are known for collecting in large groups, often of mixed
species, in relatively small areas of wetlands. This is one of the main reasons why
waterfowl are natural reservoirs for AI viruses, as population density has been directly
linked to the epidemiology of many avian diseases (Reed et al., 2003). During the dry
season when much of the flood land of the Mekong Delta is drained, several duck species
come from different summer nesting grounds to congregate densely in the few areas of
remaining wetlands in the Plain of Reeds. This is an opportunity for the virus to spread
quickly throughout large populations and multiple species that will then carry the virus to
various locations as the ducks disperse with the monsoon floods. Even though no wild
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birds have been found dead or sick in the Mekong Delta yet, the possibility that they
could be harboring the H5N1 virus is great.
A recent study conducted by Dr. James C. Brown of the University of Georgia’s
College of Veterinary Medicine and other researchers indicated that some wild duck
species, including the Northern Pintail, Anas acuta, which can be periodically observed
during the dry season in the Plain of Reeds, can be infected with and consequently shed
the HPAI virus H5N1 without ever exhibiting symptoms or falling ill. Therefore it is
imperative that wild birds be tested for H5N1, with or without visible symptoms, at the
epicenters of the outbreaks in Southeast Asia, as these migratory birds are likely the
conduits in which the virus subsequently spread throughout the rest of Eurasia and into
Africa (WHO, 2006). By measuring the prevalence of H5N1 in wild populations in the
Plain of Reeds, and furthermore in all of Southeast Asia, the continuing spread of the
virus can potentially be predicted and possibly prevented.
The US and Canadian governments have already begun wide spread efforts to
monitor wild bird populations for the first sign of the H5N1 virus’ presence. The key
element of early detection in North America is an increased effort to capture and take
viral samples from wild birds that are believed to have prolonged contact with migrants
from Asia, using already established bird banding facilities. This is particularly true in
Alaska, where major North American migratory flyways intersect with the East-Asian
flyway as millions of migratory birds seek nesting grounds in Siberia and Alaska
(Gilbert, 2005). Efforts have expanded to increase the number of wild birds being
captured for banding in Alaska to collect viral samples and monitor AI in wild
populations.
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The method used in North America and many other parts of world for the live
capture of wild birds is called bird banding. This is now the primary method for
collecting viral samples from wild birds to test for H5N1. Bird banding is a highly
effective method for surveying and recording data on all varieties of bird species in any
ecosystem. Dating back to the turn of the twentieth century, standardized bird banding
has been one of the most effective methods for gathering invaluable data on the migratory
bird species of the world (North American Banding Council, 2001). Bird banding
consists of using various methods of live capture such as nets or traps, and then removing
the birds by hand and placing a small aluminum alloy band with a unique numeric code
on to the leg of the bird, recording physical data on the birds such as wing length, molt,
weight, etc, and then releasing them back into the same area where they were captured in
as short a period of time possible (Campbell).
Historically, incentives for conducting banding research include obtaining
valuable information about avian populations, movements, behavior, estimating
demographic parameters, and measuring ecological impacts of and on individual species
(NABC, 2001). Another important aspect of banding research is its use as an important
means of educating the public, providing hands-on learning about science and birds and
reinforcing humankind’s role as stewards of the earth (NABC, 2001).
However given the threat to global health from H5N1, banding operations are
now not only recording physical data on the birds banded, but also taking viral samples to
be analyzed in influenza laboratories for the presence of HPAI viruses or other nonpathogenic avian influenza viruses that can be studied to gain a better understanding of
the nature of the virus (Ralph, Rosenberg and Rich, 2006). Viral sampling usually
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consists of taking cloacal or oropharyngeal swab samples from the birds in the field, and
then transporting the samples back to the laboratory in either ethanol or viral-transportmedium in cold storage, where they are processed as quickly as possible (Runstadler,
2006). In Alaska this is the primary component of the surveillance program to detect the
first signs of HPAI and assess the prevalence of other types of AI in North America
(Gilbert, 2005).

Of highest concern for testing in Alaska are bird species that are known to over
winter in “hotspots,” or HPAI epicenters. Some of these include the Eastern Yellow
Wagtail, Motacilla tschutschensis, and the Arctic Warbler, Phylloscopus borealis, which
spend the winter months in the tropics of Southeast Asia (United States Geological
Survey, 2006). The Arctic Warbler can be found during the winter in many parts of the
Mekong Delta, including the Plain of Reeds where it is possible that birds banded in
Alaska could be residing. Large task forces are collecting thousands of samples from this
specie in Alaska to test for H5N1 (see migration map and research methods for Arctic
Warbler: Appendix 8.9). Although waterfowl are viewed as the primary sources of AI
viruses in the wild, recent evidence indicates that an equal focus should be directed at
Passeriformes and other landbirds, such as the Arctic Warbler, as the AI viruses that they
can carry may be more likely to be capable of transferring to humans (Ralph et al., 2006).
However it would be worthwhile to test viral samples from all birds captured, not only
waterfowl and passerines, due to the fact that there is insufficient data to suggest the
exclusion of any avian specie from viral analyses, as all species are believed to be
capable of contracting and carrying the virus.
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In Vietnam, where the majority of all HPAI cases in the world have occurred,
wild bird banding and viral sampling should be an essential component in the national
surveillance plan. As there are few or no programs in place to sample and test the wild
bird populations of Vietnam, the potential data obtained from a banding and viral
sampling project such as this will be invaluable. Incidents of HPAI outbreaks in poultry
have occurred in the same provinces as both of the proposed sites targeted in this project:
the Long An and Dong Thap provinces in South East Vietnam, about one hundred fifty
kilometers from Ho Chi Minh City (Bui Ba Bong, 2006). Shared between these two
provinces is an area known as the Plain of Reeds where testing wild bird populations for
the prevalence of H5N1 is an important issue, due to the close proximity between wild
bird habitat and the dense populations of rural farmers who live in every day contact with
domestic chickens and ducks.
The Plain of Reeds is a natural depression area lying between the Mekong and
Vam Co Tay river deltas, where numerous wild bird species congregate annually during
the dry season at two protected wetland sites: the Tram Chim National Park in Dong
Thap Province, and the Lang Sen Wetlands Reserves in the Long An Province (about
twenty three kilometers apart.) These two areas are primarily comprised of seasonally
inundated Melaleuca forest and grasslands, and permanently inundated lotus swamps and
wetlands (Nguyen and Wyatt, 2006). This mixed habitat supports an incredibly rich avian
diversity during the dry season, especially during the months of April and May, by
providing ample foraging grounds for large waterbirds and small passerines alike, and a
good portion of the few remaining wetland areas in the region in which waterfowl can
stage (Le Phat Quoi, 2006). Thirty-seven migratory passerine and passerine-like species
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have been observed during the dry season within Tram Chim National Park during this
same time period, and about sixty-five more resident passerine and passerine-like species
remain year round in the Plain of Reeds (Bird species list for TCNP, 2006 and Robson,
2005). Twelve different Anseriforme species have been observed during the dry season in
TCNP to feed on the nutrient rich tubers and other aquatic plants in the wetlands before
beginning the summer migrations to nesting habitats both within the country and across
international borders (Bird species list of TCNP, 2006). Of the two hundred thirty one
total avian species observed in the park, eighteen are already known to be capable of
contracting the HPAI virus H5N1 (Bird species list for TCNP, 2006 and USGS, 2006).

3.2
Problem Statement:
Although confirmed incidents involving H5N1 in Vietnam have dramatically
decreased in the last year, this does not mean that the virus no longer exists in the
country. Rather it means that attention should be focused on the wild bird populations in
Vietnam, as they are likely the reservoirs of the HPAI virus, to ensure the prevention and
appropriate protection from the possibility of future outbreaks.
There is a lack of sufficient data regarding the annual movements, both in country
and internationally, of the wild birds living in Vietnam, which leaves the non-commercial
pathways in which the H5N1 virus has entered and exited the country unknown. This is
especially true of the small Passeriformes in the Plain of Reeds, where little to no
research has been conducted to accurately map their distribution and migratory patterns.
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Surveillance efforts to detect H5N1 in wild birds in Vietnam has been limited to
investigating any and all dead or sick wild birds found in rural and populated areas, as
well as in national parks and reserves. Recent studies indicate that wild birds are capable
of being infected by the HPAI H5N1 virus without ever showing signs of illness or dying
(Brown et al., 2006). This means that wild birds could be harboring the H5N1 virus in
Vietnam currently, but as of now there is no means of testing healthy wild birds in the
country.
The ability of the wild birds in Vietnam to contract and carry HPAI H5N1 has
never been studied or tested, and the possibility that the virus is still residing in the
country in wild birds is a serious threat. The large numbers of Anseriformes and
Passeriformes annually congregating in the wetlands and forests of the Plain of Reeds
creates an opportunity for the virus to rapidly establish itself in new individuals and
increases the chance that it could transfer to domestic animals once the waterfowl
disperse from the Plain of Reeds during the wet season. Without an effective way to
survey the prevalence of H5N1 in wild birds there will be no way to accurately predict
the next outbreak, and it will likely come without warning.

3.3
Research Question:
How prevalent is the HPAI virus H5N1 in wild Anseriformes and Passeriformes
in the Plain of Reeds, Vietnam?
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3.4
Hypothesis:
I predict that the HPAI virus H5N1 will be detected in oropharyngeal and cloacal
samples from either or both wild Anseriformes and Passeriformes sampled in the Plain of
Reeds, Vietnam, and that there will be more Anseriformes tested positive for the HPAI
H5N1 virus and other AI viruses than Passeriformes.

3.5
Purpose of Research:
This research is designed to obtain never before recorded data on the ability of
wild birds in the Plain of Reeds, Vietnam to carry the HPAI virus H5N1, thus improving
the surveillance of H5N1 in the country and helping to predict and prevent future
outbreaks.
This research is designed also to obtain never before recorded data on the natural
histories, physical data, and population densities and offer insight into the movements
and migrations of the wild birds within and visiting the Plain of Reeds, Mekong Delta,
Vietnam.
This project is designed to be a demonstrative model of viral sampling from wild
birds for the rest of the country and the whole Southeast Asian region. If research is
successful, it may influence the development of future banding and sampling facilities
elsewhere in the region.
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3.6
Scope and Delimitation:
The species targeted in this study and predicted to possibly carry HPAI are
migratory members of the order Passeriformes that are over-wintering in the Mekong
Delta, and members of the Anseriformes that congregate densely in the wetlands of the
Plain of Reeds during the dry season in Vietnam. See list all of the Anseriforme species
and the migrating and most common Passeriforme species observed in Tram Chim
National Park (Appendix 8.8).
Although wintering migratory Passeriformes and densely congregating
Anseriformes are the target of this study, any other avian specie that is netted or captured
and can be positively identified by the field staff will be banded and sampled for HPAI.
This is due to the lack of sufficient data on all avian species’ ability to carry the virus in
Vietnam, limited information on the avian biodiversity in TCNP and LSWR, and the fact
that no previous studies have sufficient information that would merit the exclusion of any
specie from this study.
This study will not focus on large waterbirds, shorebirds, raptors, or gulls and
turns. This is not because these groups are not capable of carrying HPAI viruses, but
rather because capturing and banding these groups is not feasible at this point in the early
development of this project, as this will be the first project of its kind in the country.
However if banding and viral sampling is successful and sufficient funding is obtained, it
is recommended that this research be extended to the waterbirds, shorebirds, gulls and
turns, as they exist in large populations in the Plain of Reeds, and members of these
groups have been tested positive for H5N1 elsewhere.
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This project will not focus on the testing of domestic birds, as this is already being
coordinated by Vietnam’s Ministry of Agriculture and Rural Development.
This study will not detail the methods of the laboratory process for analyzing the
samples for HPAI, as that will be documented by the lab(s) with which this study will
collaborate with. Rather this proposal focuses on the viral sampling in the field and the
transport back to the laboratory.

4.0
Methodology:
The proposed methodology for this research is outlined below. Detailed site
descriptions and complete equipment lists have been compiled for this proposal. Methods
have been modeled from the North American Banding Council’s guidelines for banding
passerines and waterfowl in North America, and sampling methods and safety
precautions have been modeled from the World Health Organization’s guidelines for
taking viral samples of H5N1 and projects elsewhere in the planet conducting similar
research, such as the University of Alaska’s Avian Influenza monitoring project. The
methods for conducting the laboratory work are not outlined in this proposal, as this
project is focusing on the collection of viral samples, and will work in collaboration with
laboratories that already have the know-how and means to conduct tests for H5N1
viruses. Although the proposed methodology is very detailed and specific, many aspects
may be subject to change prior to or upon initiation of the project. Subjects such as
timeframe and budget are only estimates, and will be revised and adjusted as this project
develops.
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4.1
Site descriptions:
Banding and viral sampling will be conducted at five sites in the Tram Chim
National Park in Dong Thap Province, and the Lang Sen Wetlands Reserves in Long An
Province. In TCNP, two passerine banding sites and one waterfowl site are proposed.
Both passerine sites are navigable by foot on dry ground during the months of April and
May. In LSWR, one passerine site and one waterfowl site are proposed. Both sites in
LSWR and the waterfowl site in TCNP are fully or partially inundated year round, and
will require paddle boats and waders to operate banding facilities.
4.1.1
Tram Chim National Park: (See Appendix 8.4)
Waterfowl Site: (See Appendix 8.7)
•

Approximately N 11°83’600 and E 05°55’700

•

Located centrally in the A1 section of TCNP

•

Consists of permanently inundated grasslands and wetlands and man
made pond

•

Vegetation primarily comprising of Eleochris dulcis, Panicum repens,
Oriza nutifugon, plus a few other aquatic plant species (Le Phat Quoi,
2006)

•

High waterfowl (primarily ducks) concentrations during the dry
season, especially during months of April and May

•

Dense water vegetation; some small areas will need to be cleared of
vegetation by hand to make the traps more appealing to waterfowl
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•

Fairly spacious; between three and six traps could easily be built here

•

Very accessible by boat; site lies on either side of a major canal

Passerine Site # 1: (See Appendix 8.5)
•

Approximately N 11°86’117 and E 5°56’889

•

Located in northeast area of the AI section of TCNP

•

Consists of seasonally flooded grasslands and Melaleuca forest where
passerines congregate densely during dry season, especially in April
and May

•

Vegetation primarily consists of Panicum repens, Eleochris dulcis,
Oriza Nutifugon and Melaleuca forests (Le Phat Quoi, 2006)

•

During April and May ground is dry; area slightly more elevated than
surrounding area

•

Accessible on foot during April and May from a major canal

•

Between three and twelve mist nets could be feasibly set up here

Passerine Site # 2: (See Appendix 8.6)
•

Approximately N 11°89’000 and E 5°55’000

•

Located on southern portion of A5 section of TCNP (north of A1)

•

Consists of seasonally flooded grasslands/fields and Melaleuca forests

•

Layout it open and spacious, with Maleleuca trees and forest loosely
scattered over open grasslands and fields

•

Vegetation primarily consists of Eleochris dulcis, Panicum repens,
Melaleuca trees and small shrubs (Le Phat Quoi, 2006)
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•

During dry season many songbirds congregate in this mixed habitat,
especially during months of April and May

•

Accessible on foot during April and May

•

Large and spacious; could easily support a mist net array between five
and fifteen nets

•

Large dike road immediately to south of proposed banding area

4.1.2
Lang Sen Wetlands Reserve: (See Appendix 8.1)
Waterfowl Site: (See Appendix 8.3)
•

Approximately N 11°92’000 and E 5°77’100

•

Located in Western portion of the M3 Section of LSWR

•

Large vegetated wetlands with open ponds; one pond, lying to the
north, is the largest and surrounded by dense vegetation and forest

•

Water remains year-round, thus attracting high populations of
waterfowl at all times during the dry season, especially in April and
May

•

Between 300 and 500 ducks can be seen at any given time on one pond
during April and May (Le Phat Quoi, 2006)

•

Area is large enough that between three and ten traps could be
supported

•

Accessible by boat during dry season

•

Close proximity to large canal and monitoring station
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Passerine Site: (See Appendix 8.2)
•

Approximately N 11°91’200 and E 5°77’000

•

Located in the Western portion of the M3 section of LSWR

•

Consists primarily of wetland vegetation, large shrubs, and Melaleuca
forest edges

•

Water levels remain year round, but area navigable by small paddle
boat or with waders

•

Very large number of songbirds are observed in this area every year
during the dry season, especially during the months of April and May

•

Adjacent to large canal, and dike on which banding station can be built

4.2
Banding and Sampling Methods
The methods to conduct the banding and sampling are divided into three groups;
prior to banding and sampling, banding and sampling, and post- banding and sampling.
The methods for prior and post banding are similar for passerine and waterfowl, and
overlap in many areas. However the actual banding and capturing methods are separated
for passerines and waterfowl.
4.2.1
Prior to Banding and Sampling:
•

Organize banding equipment to enable fast set up of banding facilities

•

Set up banding kits for each banding site with the following equipment:
o banding pliers (different sizes)
o bands (different sizes)
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o device for holding band strings (wire clips, containers, etc)
o band removal tools (circlip pliers, end nippers, fingernail scissors)
o wing rule
o thin ruler for tail measurement
o calipers
o balance and weighing containers (passerines only)
o leg gauge
o cotton bird bags (passerine only)
o large burlap bags (waterfowl only)
o nail clippers
o crochet hook (passerine only)
o small scissors, pen knife
o magnifying glass
o light source
o black pens and soft pencils
o white out
o data sheets
banding sheets
journal sheets
retrap cards
molt cards
o binder or file box for data sheets and cards
o clipboards
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o mist-nets and poles (passerine only) (See Mist Net, Appendix 8.10)
o cord and stakes for tying down mist nets (passerine only)
o numbered clothespins to leave at net sites and place on bird bags for
record keeping
o welded wire mesh fencing (2.5 cm x 5 cm) for swim in traps,
approximately 1 meter high by 5-10 meters long per trap. Usually
comes in 30 meter rolls. (waterfowl only)
o rebar stakes approximately 1.2 meters high, 4-6 per trap (waterfowl
only)
o cotton or nylon fish netting (2.5 cm x 2.5 cm or less) to cover trap
(waterfowl only)
o plastic cable ties (waterfowl only)
o metal clips (waterfowl only)
o fish landing net (waterfowl only)
o Styrofoam floats and platforms (waterfowl only)
o bait (cracked corn is best) (waterfowl only)
o grain scoop to spread the bait
o hip or chest waders, 1 pair per person
o identification and age/sex manuals
o toothpicks
o adhesive bandages
o hand cleanser and moist towlets
o Chlorhexidine Antimicrobial Hand Sanitizer
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o anti-viral wash
o regular hand soap
o antiseptic ointment
o sugar
o thermometer
(Equipment list obtained from NABC’s Bander’s study guide, email
correspondence with waterfowl biologist Mike Petrula, and my own
personal experience)
•

Assemble viral sampling kits with the following equipment
o 4 dracon-tipped swabs per bird
o 4 vials per bird with appropriate transport media and matching labels
2 vials per bird (matching numbers) with 2.5 ml 100% Ethanol
for Cloacal and Oropharyngeal swabs.
2 vials per bird (matching numbers with ethanol vials) with 2.5
ml VTM (Viral Transport Media) for Clocal and
Oropharyngeal swabs. (store cold)
o Bio-packaging
o Storage box for ethanol samples
o Cold storage box (with compartment for wet ice) for VTM samples
o Datasheets
o

Binder for datasheets

o Clipboards
o Black pens, pencils
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o Whiteout
(Equipment list obtained from WHO’s guide for sampling H5N1, email
correspondence with Influenza Researcher at UAF Jon Runstadler, a
protocol for taking swab samples from wild birds in Alaska (Rundstadler
2005), personal discussion with Dr. Long of the Pasteur Institute, HCMC,
and my own personal experience)
•

Assemble biosafety kits with the following equipment:
o Face masks N95/FFP2, cup and folded model
o Disposable examination gloves
o Boot covers, disposable
o Spray, antifog
o Handwash, alcoholic, antiseptic, and skin protective
o Goggles, clear screen and reusable
o Plastic biohazard bags
o Disposable overalls, complete with head cover, Cat III CE 0120
resistant to penetration by liquid. Particle tight, limited splash tight
o Oseltamivir antiviral drug 75mg
o Chlorhexidine Antimicrobial Hand Sanitizer
(Equipment list obtained from WHO’s guide for sampling H5N1 and Field
Manual for Wildlife Diseases: birds.)

•

Reassess proposed locations for feasibility

•

Place markers where swim in traps will be placed (waterfowl only)
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•

Transport all necessary equipment to the field, and establish central banding
locations for all passerine sites (either build temporary structure or utilize
existing structure)
o Set up banding equipment and measuring tools in banding station.
o Create appropriate release window or door for banded birds

•

Set up mist-net arrays (passerines only) (See Mist Net, Appendix 8.10)
o Tram Chim Site # 1: set up between three and ten numbered nets
covering different micro-habitats: forest, forest edge, field, field shrubs
o Tram Chim Site # 2: set up between three and ten numbered nets
covering different micro-habitats: dense forest, scattered forest, forest
edge, field, field shrubs
o Lang Sen Site: (by boat) set up between three and ten numbered nets
covering different micro-habitats: wetlands, early and late succession
shrubs, forest edge

•

Plan routes for net checks to minimize time (passerines only)
o Mark trails to avoid confusion

4.2.2
Banding and Sampling:
4.2.2.1
Waterfowl:
•

bait areas where traps will be installed for approximately one week before
traps are built

•

build swim in traps on the water
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•

bait inside trap and in front of entrance

•

open trap door

•

check twice daily: early morning and late afternoon

•

remove birds using either a fish landing net or a collection box

•

place birds in burlap bags, tied shut, to transport to boat

•

in boat remove birds one at a time

•

determine specie, age, sex, plus other relevant data and measurements

•

place numbered metal band on one leg

•

record number along with physical information on datasheets

•

take picture(s) of new species, questionable species, and unusual
morphologies for later photo-identification purposes

•

take two cloacal swabs: place one in Ethanol and one in VTM
o hold bird upside down with feet pointed towards the sampler, and
restrain wings and legs
o part feathers around the cloaca until cloaca is fully exposed,
o pull cloaca open gently by applying pressure to feathered skin surface
on opposite sides of cloaca
o insert dracon-tipped swab into cloacal cavity, apply mild pressure to
exfoliate cells from the cloacal wall swiping 2-4 times rotating while
swab is withdrawn
Then:
o place swab in 2.5 ml100% Ethanol and twirl the swab rapidly several
times in the vial, using thumb and forefinger.
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o cut or break off plastic shaft so that the tip of the swab remains in the
vial and the lid can be screwed shut tight and sealed
o When finished vial should be kept in storage box, remain at
temperatures between 15 and 35 degrees Celsius
(OR)
o place swab in 2.5 ml of VTM.
o cut or break off plastic shaft so that the tip of the swab remains in the
vial and the lid can be screwed shut tight and sealed
o When finished vial should immediately be placed on ice in a covered
cooler, no direct exposure to sunlight. Vials can be stored on wet ice
for up to 48 hours.
•

take two oropharyngeal swabs: place one in Ethanol and one in VTM
o Pry open beak with free hand,
o insert dracon-tipped swab into oral cavity, apply mild pressure to
exfoliate cells from the trachea wall swiping 2-4 times and rotating as
it is withdrawn from the oral cavity
Then:
o place swab in 2.5 ml100% Ethanol and twirl the swab rapidly several
times in the vial, using thumb and forefinger.
o cut or break off plastic shaft so that the tip of the swab remains in the
vial and the lid can be screwed shut tight and sealed
o When finished vial should be kept in storage box, remain at
temperatures between 15 and 35 degrees Celsius
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(OR)
o place swab in 2.5 ml of VTM.
o cut or break off plastic shaft so that the tip of the swab remains in the
vial and the lid can be screwed shut tight and sealed
o When finished vial should immediately be placed on ice in a covered
cooler, no direct exposure to sunlight. Vials can be stored on wet ice
for up to 48 hours.
•

Record numbers from vials with band number on sampling data sheet

•

Place vials in lidded cooler with wet ice (separated from samples)

•

Individually release birds after banding and sampling is complete in the same
area where they were captured.

4.2.2.2
Passerine:
•

open mist nets at dawn (See Mist Net, Appendix 8.10)

•

check nets every 45 minutes

•

remove birds by hand

•

place birds individually in small cotton bird bags, attach numbered clothespin
from net where bird was captured for record keeping

•

carry birds by hand (in bird bags) back to banding station

•

one at a time, remove birds and identify species

•

take picture(s) of new species, questionable species, and unusual
morphologies for later photo-identification purposes

•

place appropriately sized metal band on one leg
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•

Determine sex of the bird

•

Determine age of the bird

•

Record:
o wing length
o wing formula
o tail length
o body weight
o fat and crop content
o bill length, width, depth
o tarus and foot length
o crown patch
o plumage color
o feather shape and ware

Note: Instructions on obtaining all of the above data and measurements can be
found in the North American Banding Council’s Bander’s Study Guide.
•

record all measurements on data sheet (See Appendix 8.11)

•

take two cloacal swabs: place one in Ethanol and one in VTM
o hold bird upside down with feet pointed towards the sampler, and
restrain wings and legs
o part feathers around the cloaca until cloaca is fully exposed,
o pull cloaca open gently by applying pressure to feathered skin surface
on opposite sides of cloaca
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o insert dracon-tipped swab into cloacal cavity, apply mild pressure to
exfoliate cells from the cloacal wall swiping 2-4 times and rotating
while swab is withdrawn
Then:
o place swab in 2.5 ml100% Ethanol and twirl the swab rapidly several
times in the vial, using thumb and forefinger.
o cut or break off plastic shaft so that the tip of the swab remains in the
vial and the lid can be screwed shut tight and sealed
o When finished vial should be kept in storage box, remain at
temperatures between 15 and 35 degrees Celsius
(OR)
o place swab in 2.5 ml of VTM.
o cut or break off plastic shaft so that the tip of the swab remains in the
vial and the lid can be screwed shut tight and sealed
o When finished vial should immediately be placed on ice in a covered
cooler, no direct exposure to sunlight. Vials can be stored on wet ice
for up to 48 hours.
•

take two oropharyngeal swabs: place one in Ethanol and one in VTM
o Pry open beak with free hand,
o insert dracon-tipped swab into oral cavity, apply mild pressure to
exfoliate cells from the trachea wall swiping 2-4 times and rotating as
it is withdrawn from the oral cavity
Then:
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o place swab in 2.5 ml100% Ethanol and twirl the swab rapidly several
times in the vial, using thumb and forefinger.
o cut or break off plastic shaft so that the tip of the swab remains in the
vial and the lid can be screwed shut tight and sealed
o When finished vial should be kept in storage box, remain at
temperatures between 15 and 35 degrees Celsius
(OR)
o place swab in 2.5 ml of VTM.
o cut or break off plastic shaft so that the tip of the swab remains in the
vial and the lid can be screwed shut tight and sealed
o When finished vial should immediately be placed on ice in a covered
cooler, no direct exposure to sunlight. Vials can be stored on wet ice
for up to 48 hours.
•

Record numbers from vials with band number on sampling data sheet

•

Place vials in lidded cooler with wet ice (separated from samples)

•

Individually release birds after banding and sampling is complete in the same
area where they were captured.

4.2.3
Post-Banding and Sampling:
Transportation of Viral Samples from field to Agency of Veterinary Medicine
Laboratory in Tan An Town, Long An Province:
•

VTM samples will be immediately placed into a lidded cooler at 4 degrees
Celsius or colder, out of direct sunlight

33

•

Ethanol samples can be kept at room temperature in a lidded cooler out of
direct sunlight

•

VTM samples stored at 4 degrees Celsius must be transported to lab within a
maximum of 48 hours and placed into cold storage at -70 degrees Celsius

•

Freezing and thawing repeatedly should be absolutely avoided

•

VTM Samples will be kept in a refrigerator at 4 degrees Celsius overnight
until transported to Long An Town

•

Ethanol samples can be kept outside of the refrigerator, but should be
transported to the Lab with the matching VTM samples

•

For every day that samples are collected, there should be a car or boat the
following morning to transport the samples (both VTM and Ethanol) from
TCNP and LSWR to the Laboratory in Long An Town

Data analyses and publication:
•

Samples will be screened for H5N1 using classical Polymerase Chain
Reaction testing

•

Samples that test positive for H5N1 will be sent to the Pasteur Institute BSLIII
lab in Ho Chi Minh City for verification and gene sequencing

•

All samples (positive for HPAI or other AI viruses or not) should not be
discarded, as further research may be conducted on them elsewhere in the
world (non-HPAI virus cataloguing, etc).

•

Collaboration with Influenza labs in North America could demand the further
testing and analyses of the samples obtained from the Plain of Reeds
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•

All results of the lab testing will be published in accordance with the
Government of Vietnam’s Integrated National Operational Program for Avian
and Human Influenza, the World Health Organization, the Food and
Agriculture Organization of the United Nations, and the Wildlife
Conservation Society’s GAINS program (global avian influenza network for
surveillance in wild birds)

•

Data collected from the field will be catalogued onto a computer using
datasheets similar to those recommended by the NABC (See Appendix 8.11)

•

All data recorded on the birds banded will be published on public database(s)
for global cooperation and sharing of information on the wild and migratory
birds of the world.

4.3
Safety Precautions:
•

Protective clothing, both disposable and reusable, will be worn at all times
while handling wild birds

•

This includes particle face mask, goggles, hooded and impermeable coveralls,
rubber or polyurethane boots or waders, surgical gloves, etc

•

All equipment used (banding and capturing tools, bags, viral sampling
instruments, containers, boats, etc) will be disinfected after every use (at the
end of the day), using household bleach (Chlorine) in solutions of 1:10 and
1:100.

•

Disposable clothing will be disposed of in biohazard bags and properly
destroyed
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•

Reusable clothing will be disinfected with 1:100 bleach before it is laundered

•

It may be necessary to rinse tools with 1:100 solution between sites.

•

Once all equipment and clothing has been disinfected, wash hands vigorously
with hot water and soap

•

In the field at every applicable moment, hand sanitizers with ethyl-alcohol
bases or Chlorhexidine Antimicrobial Hand Sanitizer should be used.

•

Hand to mouth, eye, nose, or other orifice contact should be strictly avoided
while working. This means no smoking, drinking, or eating while handling
birds.

•

Follow steps for disinfection prior to eating, drinking or smoking

•

Oseltamivir (Tamiflu) should be administered immediately to all staff upon
first signs of illness, and may be a potential prophylaxis.

•

Immediately bring any staff suspected of being ill to a hospital, and give
advance warning that they may have been exposed to H5N1, and follow
appropriate steps of quarantine prior to arriving at the hospital.

4.4
Proposed Timeframe:
The peak periods for high concentrations of all avifauna at TCNP and LSWR,
including Anseriformes and Passeriformes, is during the end of the dry season, in the
months of April and May. This project should be initiated mid-March to begin set-up, so
that banding and viral sampling can begin at the beginning of April and continue through
May and early June until the rainy season begins and birds disperse. Total estimated
timeframe for this research is approximately three months.
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4.5
Proposed Budget:
A conservative estimate for building banding stations from scratch is
approximately $3,000 USD (Alexander, 2006). This does not include bands, viral
sampling equipment, vehicles, or staff. Given that five banding stations are proposed in
the Plain of Reeds, three passerine banding stations and two waterfowl banding stations,
$15,000 USD would be needed to build and acquire all the necessary materials to begin
capturing and measuring wild birds.
Bands are not inexpensive; however it is possible that bands can be donated (at
least initially) from band manufacturers that tend to support new banding operations
(Howes, 2006). Cost projections for bands will need to be created, and the possibility of
bands manufactured in the region may be investigated.
Viral sampling kits will cost approximately $1-2 USD per bird (Ralph et al.,
2006) . A sufficient initial supply would cover 2000 birds, thus approximately $2,0004,000 USD would be needed to begin viral sampling in the Plain of Reeds. Additional
costs would be a refrigerator, storage containers, and transportation to the lab. For two
months of viral sampling approximately $5,000 USD would be needed.
Safety kits are available from the WHO and may or may not require a payment
(WHO, 2006). However additional materials not included in the WHO kits may be
needed. Total estimated costs of safety equipment would be no more than $500 USD
excluding the cost of the WHO kits, if required.
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Local staff (one – two persons per banding site, preferably able to speak English)
will require a salary of approximately $7 USD per person per day (Quoi 2006). Twothree months and five-ten local staff equates to approximately $2,100-4,200 USD.
Outside staff, (at least one experienced biologist in both TCNP and LSWR,
trained in both banding and viral sampling. Preferably one biologist per banding site) will
require a minimum salary of approximately $12,000 USD per person for two-three
months of research. If outside staff is willing to work voluntarily, costs would only reflect
their plane tickets and accommodation (approximately $3,000 for two months plus air
travel).
Project supervisor: If this job were to be filled by myself, it would be a volunteer
position. However, if it is to be filled by someone else a reasonable salary would be
equivalent to that of the experienced biologists.
Laboratory costs for testing samples for H5N1 are approximately $2 USD per
sample (Quoi 2006). 4 samples per bird and 1000 birds sampled equates to approximately
$8,000 USD total costs for lab tests. These costs may be covered by the Pasteur Institute
or other funding sources for HPAI testing both nationally and world wide.
The cost of transportation of viral samples from the field to the lab will depend on
many circumstances. Transport from TCNP to the lab in Tan An costs approximately $70
USD round trip, and from LSWR to the lab in Tan An costs approximately $50 USD
round trip (Quoi 2006). Daily transports may be possible at lower prices, and
consolidating transportation may be possible as well. Without the ability to freeze VTM
samples to temperatures below -70 degrees Celsius, transport will be mandatory at a
maximum of every two days. An estimate for transport costs for two months of sampling
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ranges from approximately $3,000 - $7,000 USD. Possible alternatives would be
purchasing or borrowing dry-shippers to enable weekly or bi-weekly transport to the lab.

Total estimated costs for the proposed research range from approximately
$65,000 USD to $100,000 for a project period of three months, with research being
conducted during April, May and early June 2007 and set-up during the end of March.
Note that this budget is an early approximation of the final proposed budget, and may not
accurately reflect the true costs for conducting this research. Funding for these costs will
be requested from several different organizations and agencies, to minimize the amount
requested from each potential funding source. Future research periods will require a
much lower budget, as the initial investments will be covered during this first research
period.

5.0
Significance of Research:
The research proposed will effectively measure the prevalence of H5N1 in wild
Anseriforme and Passeriforme species in the Plain of Reeds, Vietnam. These two groups
represent natural reservoirs for AI viruses in the wild and avian species that migrate long
distances and have an ability to penetrate into human habitats, respectively. Thus
measuring the prevalence of H5N1 in these two groups will provide accurate insight into
the prevalence of H5N1 in wild birds in general in the Plain of Reeds, and additionally it
will provide a baseline for future studies in other avian groups.
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This research will also produce a great deal of information on the diverse avian
species present in the Plain of Reeds. The information gained will allow the global
community to understand the nature of many relatively unknown passerines and
passerine-like bird species in Southeast Asia. By attempting to capture a broad range of
species, the possibility of capturing migrants that have been banded before elsewhere in
the world exists. Similarly, by banding a diverse assortment of species in the Plain of
Reeds the possibility of banded birds being recaptured somewhere else in the world exists
also. This would provide enormous insight into the migrations and movements of wild
birds in Southeast Asia, something that is of growing concern to local and global
authorities.
This project will serve as a model of effective H5N1 surveillance in wild birds as
well as a good means for gathering great amounts of data that is not possible to obtain
without the live-capture of wild birds. This project could encourage the development of
other similar bird banding and viral testing facilities elsewhere in the Mekong Delta, or in
other parts of the Southeast Asian region.

6.0
Conclusion:
In response to the inclining human cases and increasing spread of the highly
pathogenic avian influenza A virus H5N1 around the globe, it is necessary that measures
be taken to further assess its prevalence in both urban and rural areas, and especially in
the wild. Although significant effort is already underway throughout the planet to contain
and eradicate the virus from poultry, and to detect the earliest signs of its existence in
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humans, too little is being done to detect the virus in wild and migrating bird populations.
Several species of wild birds have already been found dead or ill as a result of the H5N1
virus, and recent studies have demonstrated that some wild birds can contract the virus
without ever showing signs of illness. It is already apparent that the virus has used
migratory birds as a vessel to spread across continents and into new areas and it is likely
that the virus will continue to spread unpredictably. Bird monitoring and viral sampling
facilities are being initiated globally, especially in North America, to look for the
presence of H5N1 in otherwise seemingly healthy wild birds. Yet in the areas most
heavily effected by the virus, such as Southeast Asia, very little research of this kind is
being conducted. The lack of knowledge on the movements and migrations of the
different avian species in Southeast Asia, in combination with the lack of surveillance for
H5N1 in these wild birds, leaves this region at a very high risk for future outbreaks and
spread. By establishing bird banding and testing facilities in areas with high wild bird
populations, such as the Plain of Reeds, Vietnam, insight into the prevalence of H5N1 in
wild birds and their annual movements and migrations will be gained. This information
will prove invaluable to the global community as the fight against the H5N1 wages on.
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8.0
Appendix:
8.1 Lang Sen Wetlands Reserve Map
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8.2 Lang Sen Wetlands Reserve Potential Passerine Site
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8.3 Lang Sen Wetlands Reserve Potential Waterfowl Site
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8.4 Tram Chim National Park Map
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8.5 Tram Chim National Park Potential Passerine Site # 1
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8.6 Tram Chim National Park Potential Passerine Site # 2
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8.7 Tram Chim National Park Potential Waterfowl Site
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8.8
Target Species List for Banding and Viral Sampling in the Plain of Reeds, Vietnam

Resident
[R] or
Visitor
[V]

Common
[C] or
Uncommon
[U]

Common Name

Scientific Name

Lesser Whistling-Duck
White-Winged Duck
Cotton Pygmy-Goose
Eurasian Wigeon
Spot-Billed Duck
Northern Shoveler
Northern Pintail
Gargeney
Common Teal
Greylag Goose

Dendrocygna javanica
Cairina scutulata
Nettapus coromandelianus
Anas Penelope
Anas poecilorhyncha
Anas clypeata
Anas acuta
Anas querquedula
Anas crecca
Anser anser

R

Bluethroat
Oriental Magpie Robin
Common Stonechat
Pied Bushchat
Chestnut-Tailed Starling
Lanceolated Warbler
Rusty-Rumped Warbler
Black-Browed Reed
Warbler
Oriental Reed Warbler
Common Tailorbird
Dusky Warbler
Arctic Warbler

Luscinia svecica
Copsychus saularis
Saxicola torquata
Saxicola caprata
Sturnus malabaricus
Locustella lanceolata
Locustella certhiola
Acrocephalus
bistrigiceps
Acrocephalus orientalis
Orthotomus sutorius
Phylloscopus fuscatus
Phylloscopus borealis
Abroscopus
superciliaris
Megalurus palustris

V

U

R

C

Known
to be
capable
of
carrying
H5N1

Anseriformes
(waterfowl) :
C
U
C
V

U
C

V

C

V

U

R

C

V

U
U

X

Passeriformes
(Songbirds) :

Yellow-Bellied Warbler
Striated Grassbird

X

C
C
U
V

C

V

C

V

C

V

C
C

V

C

V

C
C
C
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Plain-Backed Sparrow
Eurasian Tree Sparrow
White Wagtail
Citrine Wagtail
Yellow Wagtail
Richard's Pipit
Yellow-Breasted Bunting
Golden-Bellied Gerygone
Tiger Shrike
Brown Shrike
Long-Tailed Shrike
Black-Naped Oriole
Large Cuckooshrike
Indochinese Cuckooshrike
Black-Winged
Cuckooshrike
Bar-Winged Flycachtershrike
White-throated Fantail
Pied Fantail
Black Drongo
Japanese White-Eye
Sand Martin
Barn Swallow
Red-Rumped Swallow

Passer flaveolus
Passer montanus
Motacilla alba
Motacilla citreola
Motacilla flava
Anthus richardi
Emberiza aureola
Gerygone Sulphurea
Lanus tigrinus
Lanus cristatus
Lanus schach
Oriolus chinensis
Coracina macei
Coracina polioptera
Coracina melaschistos
Hemipus picatus
Rhipidura albicollis
Rhipidura javanica
Dicrurus macrocercus
Zosterops japonicus
Riparia riparia
Hirundo rustica
Hirundo daurica

C
C
V

C

V

C

V

C

V

C

V

C

X

C
V

U

V

C
U

V

U
U
C

V

U
U
U

R

C

V

C

V

C

V

C

V

C

V

C

X

List compiled of most common passerine and passerine-like species and migrating
passerine species, as well as all Anseriforme species from Tram Chim National Park’s
bird species list (Bird species list for TCNP, 2006). Visitor or Resident status obtained
from Craig Robson’s Birds of Southeast Asia field guide (Robson, 2005). Species known
to be capable of carrying H5N1 obtained from USGS’s list of species affected by H5N1
(USGS, 2006).
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8.9

Arctic Warbler: Example of North American Viral Sampling Project:

Methods:
We will capture a target sample of 140 adult and 70 juvenile Arctic Warblers at each of
five road-accessible areas where the species reaches its highest breeding densities in
Alaska. This will result in an estimated 700 adults and 300 juveniles captured and
sampled for actively shedding Asian H5N1 in 2006. Geographic areas for sampling will
include, in order of preference Denali Highway, Denali NPP, Nome, Dillingham, and
central Brook Range. In each geographic area one crew of 2-3 people will operate five
stations, each with 15 mist nests distributed in appropriate habitats over a 10-ha area,
from 10 June-8 August 2006. Following the protocols of the MAPS program, mist nests
at each station will be open for 6 h starting at 0500 (or local sunrise if later) during one
day for each of six consecutive 10-d periods. All captured Arctic Warblers will be aged,
sexed, swabbed for actively shedding avian influenza virus, measured, banded, and
released. Additionally, all other species of birds captured in mist nets incidentally to
capture of Arctic Warblers will be similarly handled and sampled. Personnel will follow
the protocols of the National Wildlife Health Center (NWHC) to protect themselves from
Asian H5N1 and to collect, store, and ship samples. Cloacal swabs from Arctic Warblers
and other target species captured incidentally to work on Arctic Warblers will be sent
directly to the NWHC for screening for Asian H5N1. Cloacal swabs from non-target
species will be stored by the U.S. Fish and Wildlife Service in Anchorage and will be
made available to the NWHC for screening upon request. This work will be coordinated
with other capture work on Eastern Yellow Wagtail, Bluethroat, and Northern Wheatear
in the Askinuk Mountains, Alaska.
(USGS, 2006)
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8.10 Mist Net
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8.11 Sample Data Sheet
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